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The purpose of this study is to establish a new simu-
lation method for predicting orthodontic tooth move-
ment involving bone remodeling using three−dimen-
sional (3D) non−linear finite element analysis. Actual
clinical data obtained from the tooth movement of the
maxillary canine elicited by sliding mechanics with a
light force, where there was no lag phase, were used as
the reference in developing the 3D simulation model.
The 3D tooth model was obtained from the anatomical
data of maxillary canines in Japanese subjects. Contact
conditions were configured to allow free movement on
a wire bracket attached to the labial surface of the ca-
nine. The center of the bracket was retracted to the dis-
tal direction with a load of 50 g. In this load condition,
the force of the wire reaction was transmitted to the
tooth when the wire came in contact with the bracket.
For the verification of periodontal property settings, the
validity of the model was determined by the behavior
of displacement for the model without orthodontic ap-
pliances. After analysis of the initial displacement of
the canine, the remodeling process was analyzed as the
second step in the procedure. At the third step, the sec-
ond step was repeated until the movement of the tooth
reached the predetermined position. Analysis was car-
ried out by a locally developed program calculating the
non−linear behavior of the periodontal ligament and
automating the three steps. As a result, there was some
difference, however, the validity of the model was con-
firmed with the behavior of the model, consistent with
previous studies in the verification of periodontal prop-
erty settings. In addition, long−term simulation of the
remodeling analysis approximated previous studies
well. In conclusion, the results of this study indicate
that the newly developed analytical method involving
complicated biological processes would be useful to
predict numerical values of orthodontic tooth move-
ment. However, the usefulness of the non−linear analy-
sis with the simulation of a light force could not be
conclusively shown.
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